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Standard Operating Procedure (SOP)
Sandvik LPCVD
(CVD-02)
In case of fire or injury please call 911 (511 from Penn phones)

If there is an error on the system/tool please report it
on IRIS, the staff will take care of it
Please DO NOT run diagnosis without a staff
member’s approval
General safety tips and common mistakes
1) If the system is not running, make sure you are logged into the tool on IRIS.
2) You MUST do an RCA clean on your wafers for Tubes 1, 2 or 3.
3) If you need to use the RCA bench, email ericdj@seas.upenn.edu to prepare the solution baths at
least a day before your reservation. You must have the furnace reserved before sending your RCA
bath request. RCA clean is only good for 6 hours. If you don’t run the wafers after 6 hours, you
MUST do another round of RCA clean.
4) You must turn off the heater on the RCA bench
5) It takes ~ 1 hour to heat up the RCA chemical baths to 70 °C
6) No metals are allowed in the RCA clean bench. The following materials are allowed in RCA bench:
Silicon, Silicon Nitride, Silicon dioxide, Fused Silica, and Quartz.
7) The ONLY materials allowed in tubes 1, 2 and 3 are:
Silicon, Silicon Nitride, Silicon dioxide, Fused Silica, and Quartz.
8) Tube four is a “General Anneal” tube. No RCA cleaning is required for tube 4. All materials EXCEPT
organic materials are allowed in tube 4.
9) Maximum ramp up rate for the temperature is 10 °C/min.
10) For unloading your samples, or opening the tubes, press “Step Adv”.
11) You must click “Reset” before you are able to load your recipe.
12) DO NOT log out of the tool during your run! Once the standby recipe is running and the tube is
closed, you may logout
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Sandvik LPCVD and anneal tubes

Dry/wet Oxide

SiNx

RCA clean anneal

General anneal

-

Primary tool owner: Sam Azadi.
Secondary tool owner: Eric Johnson
For questions regarding process development and characterization of etch rates contact
Sam Azadi at: azadi@seas.upenn.edu
Problems with the tool MUST be reported on IRIS. Do not contact primary tool owner
with tool issues directly.

Tool Policies:
1. Not RCA cleaning your wafers for use in tubes 1, 2 or 3 is considered tool misuse.
2. Logging out of the tool before the end of your process is considered tool misuse.

Procedure Overview
1)
2)
3)
4)

Prelude I: RCA clean your wafers, if using Tube 1,2, or 3
Prelude II: Spin Rinse Dryer
Log into the furnace
Load your wafers
Load recipe and run the process
Unload sample, load and run standby recipe

Tool Overview:
The Sandvik LPCVD consists of 4 tubes; Tube 1: Wet/Dry Silicon Oxide deposition. Tube 2: Low
Stress Silicon Nitride deposition. Tube 3: Clean anneal. Tube 4: General anneal.

Tube A: Wet/Dry oxide: This tube uses the Si substrate to grow SiO2. Wet oxide refers to the use
of water vapor as the source of oxygen and dry oxide uses O2 gas. Since water molecules can
penetrate through the substrate more, wet oxide technique results in thicker oxides and faster
growth rate. Wet oxide deposition on the tool is limited to 5 hours. Please contact Sam Azadi at
azadi@seas.upenn.edu if you have longer runs.

Tube B: This tube is designated to low stress silicon nitride. Deposition rate of the standard recipe
on the tool is ~ 490 nm/hour with thin film stress of ~ 60 MPa for a 1 hour run. The films deposited
via LPCVD have a higher resistance towards CF4 etch and make better etch masks. In an RIE
system with CF4 etch, LPCVD silicon nitride is etched at the rate of 50 nm/min vs 80 nm/min for
PECVD silicon nitride. The etch rate for LPCVD silicon nitride film in 49% HF at room temperature
is ~ 2.5 nm/min.

Tube C: Anneal tube 1, is an RCA clean wafer only anneal tube, with N2 and H2N2 gases.

Tube D: Anneal tube 2, is a general anneal tube, with N2 and H2N2 gases.

You can find useful information about the processes in tube A and B in the following link:
http://plasmatherm.com/pdfs/papers/Plasma-Therm-LPCVD-vs-PECVD-Whitepaper.pdf

Full procedure:
Note: Users must follow the ensuing protocols to use the furnace. Some wafer(s) MUST be
cleaned thoroughly in the RCA cleaning bench before loading them into the furnace.
Prelude I: RCA cleaning
- RCA clean Station is in Bay 3.
Attention! If you are using Bay 3 after
business hours and during non-staffed times
of the lab, you are REQUIRED to follow the
buddy system protocols.
Please refer to this link for the time/days
that buddy system is required.
-

-

You must clean your wafers through
an RCA process if you are using
tubes 1,2, or 3. These are Dry/Wet
oxide, Silicon Nitride, and Anneal
tube #1.
The RCA clean station shown in the
picture and is in Bay 3.

You MUST wear apron, faceshield, and RCA
bench gloves to operate at the RCA bench.
Failing to do so is a serious violation of safety
protocols and may result in revoking your
cleanroom access.
You MUST use the green gloves that are at
the RCA bench! DO NOT use the HF bench
gloves.
a) Turn on the heaters on tanks #1
and #2.
It takes about 1 hour for the baths to heat
up to the operation temperature of 70 C

b) Open the black box and place
your wafers in the cassette.

c) Soak the cassette in the cleaning
tank #1 using a cassette holder.

d) Leave the cassette in the
cleaning tank #1 for 10 minutes.
e) Move the cassette into the
rinsing tank #1 and press the
“START” button. When the
program is completed, beeping
sounds. Press the “STOP”
button.
f) You MUST repeat steps c-d-e for
tank #2.
Attention! Use of cleaning tank #3 is
optional, but if used you must rinse the
wafers as instructed in steps c-d-e
Prelude II: Spin Rinse Dryer
a) Open the door to the spin rinse dryer
labeled “RCA BENCH DEDICATED
CASSETTES ONLY”.

b) Open the door, insert cassette with
the wafer(s).
Attention! If you have 6” wafers, you must
remove the insert, run the SRD (Spin Rinse
Dry) and place the insert back in after the
SRD process.

c) Close the door and press the
“START” button. The spin rinse
drying process automatically starts.
d) When the LED of the “STOP” is
turned on, press the “STOP” button.

e) Place the cassette with the wafer(s)
in the black carrying box.

1. Log into the furnace
1.1. Touch the screen if the screen is
black. Touch the “system Control”
button.

1.2. Touch the “Login” button.

1.3. Tap the text box to enter the
password. Type in “OPERATOR”
and click the checkmark

.

The following screen appears.

2. Load your wafers:
2.1. Touch the “Home” button, and the
home screen appears. Touch the
tube status box which you want to
use. The color for that box changes
into dark gray.
(Tube 2 is selected in the image attached)

Process tube list is as follows:
Tube 1. Oxidation
RCA clean samples Only
Tube 2. LPCVD of Silicon Nitride
RCA clean samples Only
Tube 3. Annealing
RCA clean samples Only
Tube 4. Annealing
General use
Caution! You must make sure the sample
you are putting in the tubes will not melt!
Failing to do so is a serious misuse of tool!
2.2. Touch the “System Control” button,
and the system control screen
appears.
- Confirm the recipe name is
“Standby_Tube_X” and the Status
reads “Hold”
- Touch “Step Adv” button.

Note: This will run the last step of the
StandBy recipe and opens the tube, for
loading your sample.
Once the recipe is completed the Step name
will read “End” and the tube should be open.
2.3. Load your sample into the boat.
Attention! You MUST use the vacuum
tweezers if you are using tubes 1,2, or 3. It is
mounted next to the screen.
DO NOT use vacuum tweezer for tube 4!
Notes:
•
•
•
•

•

The dummy wafer is not required for
oxidation.
Never change the location of the
wafer cassette.
If you need 6" wafer cassette, please
consult the staff.
You
MUST
use
vacuum
tweezers. Other tweezers are not
allowed.
For Tube 2, the wafers on both ends
are baffle wafers, which are required
for deposition of LPCVD silicon
nitride film (see picture).
o If 4" wafer is used for the
baffle wafer, then 5-6 wafers
should be placed on each
end.
o If 6" wafer is used for the
baffle wafer, then 4-5 wafers
should be placed on each
end.

Note: There should be no gap between your
wafers and the baffle wafers.
Attention! The tube stays open until you
load and run your process recipe.

Process wafers go here

3. Load and run recipe
3.1. On the “System Control” screen,
touch the “Reset” button and wait
until the “Step Name” reads “Idle”

3.2. Touch the “VPT” button on the
bottom left of the screen, the
following screen appears. Type in
the desired process time and other
parameters for your run.
-

You can change the parameters by:
a) Touching the item on the list
(such as “Dep_Time :01h 00m 00s”
item in the image.)
b) Touching the box under “Edit
Value” on the right side of the
screen.
Once you are done changing the
parameters, touch the “Screen
Control” button on the bottom left

3.3. Touch the “Recipe Load” button

3.4. The following “Recipe Download”
window appears. Touch the recipe
name area to open the recipe
director

-

Navigate to the appropriate tube
directory by touching the “\..”
button and touching the tube and
recipe names.
Available recipes are:

Tube 1:
• Standby_Tube_1
• Dry_Oxide_Tube_1
• Wet_Oxide_Tube_1
Tube 2:
• Standby_Tube_2
• LS_Nitride_Tube_2
• Stoich_Nitride _Tube_2
Tube 3:
• Stabdby_Tube_3
• H2N2_Anneal_Tube_3
• N2_Anneal_Tube_3
Tube 4:
• Standby_Tube_4
• H2N2_Anneal_Tube_4
• N2_Anneal_Tube_4

3.5. Once you picked the recipe, press
“Download” and touch the
“Confirmed” button in the pop-up
window.

Attention!
Make sure the correct recipe is loaded
onto the correct tube

3.6. Touch the “Start” button to start
recipe.

4. Unload samples and run standby
recipe
4.1. Once the recipe is completed the
“Recipe Name” reads “StandbyHold” and the “Status” reads
“Hold”.
4.2. Touch “Step Adv” to unload your
samples.
Note: The tool goes through a few steps
before opening the tube. Refer to “Total
Time Remaining” for an estimate of how
long the unload will take.
4.3. Remove your samples from the
boat.
4.4. On the “System Control” screen,
touch the “Reset” button and wait until
the “Step Name” reads “Idle”

4.4. Touch the “Recipe Load” button

4.5. The following “Recipe Download”
window appears. Touch the recipe
name area to open the recipe
directory.

-

Navigate to the appropriate tube
directory by touching the “\..”
button and touching the tube and
recipe names.

4.6. Pick the appropriate Standby recipe,
based on the tube you are
operating.
- The standby recipe closes the tube
and holds the tool

4.7. Once you picked the recipe, press
“Download”
followed
by
“Confirmed” button in the pop-up
window.

Attention!
Make sure the correct recipe is loaded
onto the correct tube

4.8. Touch the “Start” button to start
recipe.
You MUST stay logged in until the tube load
is complete and the door is closed!
Log out of the tool via IRIS once the
pumping is done

Feel free to contact the staff members with any questions
about your process and the tool.

